Specificity crosstalk among group 1 and group 2 sigma factors in the cyanobacterium Synechococcus sp. PCC7942: In vitro specificity and a phylogenetic analysis.
The chromosome of the cyanobacterium Synechococcus sp. PCC7942 contains at least one group 1 (rpoD1) and three group 2 (rpoD2, rpoD3 and rpoD4) sigma factor genes. In this study, we have analysed the structure of rpoD3 and rpoD4 and have shown that these genes are dispensable for growth at normal physiological conditions. An RNA polymerase core enzyme of the cyanobacterial strain was purified, reconstituted with the recombinant sigma factors (the rpoD1, rpoD3 and rpoD4 gene products), and the resultant holoenzymes were examined in vitro for transcription specificity. All of the holoenzymes recognized canonical promoters of Escherichia coli as well as cyanobacterial rrnA, cpcB1A1 P1a and rpoD1 promoters, although the three holoenzymes had some preference for specific promoters. These results suggest that group 1 as well as group 2 sigma factors of cyanobacteria may direct transcription initiation from the eubacterial consensus-type promoters containing the Pribnow -10 element, and we postulate that specificity crosstalk is a common characteristic among eubacterial group 1 and group 2 sigma factors. Phylogenetic analyses revealed that most group 2 sigma factors were positioned in one of four distinct clusters. The implication of the phylogenetic tree is also discussed in this paper.